Propofol Inhibits NLRP3 Inflammasome and Attenuates Blast-Induced Traumatic Brain Injury in Rats.
Increasing evidence has demonstrated that inflammatory response plays a crucial role in the pathogenesis of secondary injury following blast-induced traumatic brain injury (bTBI). Propofol, a lipid-soluble intravenous anesthetic, has been shown to possess therapeutic benefit during neuroinflammation on various brain injury models. Recent findings have proved that the NOD-like receptor family, pyrin domain-containing 3 (NLRP3) inflammasome involved in the process of the inflammatory response following brain trauma, may probably be a promising target in the treatment of bTBI. Rats were randomly divided into six groups (n = 8): normal group; bTBI-12 and 24 h group; bTBI-12 h and bTBI-24 h group treated with propofol; and bTBI treated with control dimethyl sulfoxide (DMSO) group. The effect of propofol on the expression and activation of NLRP3 inflammasome and the degree of oxidative stress and inflammatory cascades, as well as the brain trauma biomarkers were evaluated in rats suffering from bTBI. The enhanced expressions and activation of NLRP3 inflammasome in the cerebral cortex of bTBI rats were substantially suppressed by the administration of propofol, which was paralleled with the decreased oxidative stress, cytokines production, and the amelioration of cerebral cortex damage. Our results have, for the first time, revealed that over-activation of NLRP3 inflammasome in the cerebral cortex may be involved in the process of neuroinflammation during the secondary injury of bTBI in rats. Propofol might relieve the inflammatory response and attenuate brain injury by inhibiting ROS and reluctant depressing NLRP3 inflammasome activation and pro-inflammatory cytokines maturation.